Introduction
The genus Gyrophaena Mannerheim 1830 , with about 720 valid species in the fauna of the world (Leschen & Newton 2015) and 193 species in the Palaearctic Region (Smetana 2004) , are obligate mycophages; larvae and adults inhabit only fresh fungi and are common among the first insects to appear on them (Ashe 1984) . Members of the nominative subgenus prefer Agaricales and some perennial Polypores; species of Agaricophaena Reitter, 1909 and Phaenogyra Mulsant & Rey, 1872 are adapted for feeding on hard polypores (White 1977 ) whereas on gill fungi they are less common.
The first records of Gyrophaena for Caucasus were published by Kolenati (1846) , who recorded G. lucidula Erichson, 1839 and described G. glacialis from Kazbek as a new species (concerning the taxonomic problems with the latter name see below). Subsequently, several authors have advanced studies of the Caucasian fauna of the genus (Hochhuth 1849; Eppelsheim 1878; Leder 1879; Leder & al. 1886; Reitter 1888; Strand 1939; Boháč 1986; Nikitskiy et al. 2008) .
In the present paper we provide an annotated list of all the known Gyrophaena of the Caucasus, including revision of old material of some previous authors (J . Roubal, H. Leder, E. Reitter, V. Motschulsky, J. Boháč and others) . The list contains 23 species, including new records for Caucasus and one new species from Azerbaijan and Iran; old records for three species are not confirmed by new material. Additional new Palaearctic records for some species are given. An illustrated key for all Gyrophaena of the Caucasus (including species not confirmed by new material) is presented.
Material and methods
The present study is based on the material (more than 7000 specimens) collected in different parts of the Caucasus and adjacent territories, which was collected by authors, as well as on the material from several private and institutional collections.
The material is deposited in the following collections: All material has been identified by both authors. The specimens collected from fungi were killed with ethyl acetate. Abdominal tergites and sternites VIII of dissected specimens were glued on the same plate with the specimen, aedeagi were placed into a drop of Euparal on a celluloid microslide and pinned under the specimens from which they originated. Morphological studies were carried out using MBS-9 and MicMed-6 microscopes with a digital camera DCM510 (USB2.0) 5M pixels. All the figures were enhanced using Corel Draw 14. All measurements are given in millimeters and taken with a microscope using an ocular micrometer. The fungi inhabited by Gyrophaena were preserved in the herbarium according to the standard method (Bondartsev & Singer 1950) and identified by A. N. Petrov (Irkutsk, Russia) ; the studied herbarium material is deposited in the collection of Dr. Petrov and in V.L. Komarov Botanical Institute RAS (St-Petersburg, Russia) .
Labels are separated with a comma; both type and unique labels are cited in single quotes completely (the type and historic labels with vertical strokes to separate different lines of a label). All non-type labels are given in English without indicating the original language. The subgenera are listed in the order from less to more specialized; species are listed in alphabetical order. The species which were not confirmed by a new material are given in square brackets. The distributions are given after Schülke & Smetana (2015) with corrections and additions based on original data provided by various authors. Catalogues and compilations have been used mainly if they include any original data and/or interpretations. (Gyrophaena) VI.1988, V.B. Semenov leg. (cVS) ; ADYGEA: Krasnogvardeiskiy District: 3 spec.: environs of Shturbino, flood-lands of Laba River, 6.VI.2009, V.B. Semenov leg. (cVS) ; Maikopskiy District: 6 ♂, 2 ♀: 10 km N Guzeripl´, Nikel´, Sjuk River, 28. VI.1990, Degtyaryov, Beschyotnyi leg. (ZMM) ; KARACHAY-CHERKESSIA: Karachay District: 15 ♂, 13 ♀: Teberdinskiy Nature Reserve, Teberda, VII.2011, E.A. Khachikov leg. (cEKh, cIE, ZMM) ; 20 spec.: ibid., Khatipara Mountain, 17.VII.2012, E.A. Khachikov leg. (cIE, cEKh, cZMM) ; DAGESTAN: Gunibskiy District: 5 ♂, 1 ♀: Upper Gunib, 1500-1600 m, Betula & Pinus forest, 25. VI.1989 , S.I. Golovatch leg. (ZMM); 1 ♂: 'Daghestan. Leder. Reitter.' (HNHM) ; ABKHAZIA: Gagra Disrtict: 55 spec.: Ritsa Lake, 16.IX.1985 Strand (1939) , based on the shape of the male secondary sexual characters, compared G. caucasica with G. joyioides Wüsthoff 1937 and G. korbi and provided figures of apical portion of the aedeagus. Similarity in the male primary and secondary sexual characters (shape of tergite VIII, apically bifid tergite X, general morphology of the median lobe of the aedeagus and structure of endophallus) as well as in external morphology shows that G. caucasica is closely related to G. joyioides and G. korbi.
Results
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Assing (2009) are quite identical to those of G. caucasica, including the material from the type locality, I considered G. cultellata here as an junior synonym of G. caucasica.
Remarks. The original description of G. caucasica is based on several specimens from Teberda (Strand 1939 ). Boháč (1986) recorded species from Sochi and Krasnaya Polyana. Nikitskiy et al. (2008) cited it from Khosta. It is here reported from Adygea, Stavropol Territory, Abkhazia, Azerbaijan, Rostov Area, Georgia and Armenia for the first time.
[Gyrophaena (Gyrophaena) Distribution. Europe (Joy 1912 , Hansen & al. 1939 , Hansen 1954 , Likovský 1964 , Dvořák 1966 , Kangas 1991 , Roosileht 2003 , Stan 2006 , Merkl 2008 , Glotov & al. 2011 , Enushchenko & Shavrin 2012a , European part of Russia (Nikitskiy & al. 1996 , Starodubtseva 2008 , Siberia (Solsky 1871 , Enushchenko & Shavrin 2011 and Russian Far East (Maritime Province) (Enushchenko & Shavrin 2011 Strand, 1946: 173 Gyrophaena fasciata; Eppelsheim, 1878: 105; Reitter, 1888: 19; Jacobson, 1909: 533; Roubal, 1911: 13; Boháč, 1986: 190 Material examined: GEORGIA: MTSKHETA-MTIANETI: 1 ♂: Pasanauri, VII.1978 (Nikitskiy & al. 1996 , Dedyukhin & al. 2005 , Voitenkova 2009 , Goreslavets 2010 , Caucasus, European Turkey (Apfelbeck 1901) ; SE Kazakhstan (Kashcheev 2001 ); Siberia , Enushchenko & Shavrin 2011 .
Taxonomic notes. We excluded G. rhodeana Casey, 1906 from the synonyms as G. fasciata belongs to a different species group (Seevers 1951) . Remarks. Eppelsheim (1878) cited G. fasciata for Caucasus (Borshom and Mamudly) with remark "G. congrua" in round brackets. Reitter (1888) based on the material collected by H. Leder in 1887, recorded G. fasciata for "Circassien" without citing of exact locations. Under "Circassien" he understood Western Caucasus from Black Sea coast (Tuapse-Sochi) to Karachay-Chercessia in the modern comprehension of it. combined previous records and cited misinterpreted G. fasciata (actually it was a species closely relative to G. congrua) for the Caucasus. Roubal (1911) Eppelsheim, 1878: 105; Reitter, 1888: 147; Jacobson, 1909: 533; Roubal, : 13, 1913 Seevers, 1951: 679; Boháč, 1986: 190; Nikitskiy & al., 2008: 112 Reitter (1888) recorded this species for "Circassien" (NW Caucasus). recorded species for Krasnaya Polyana and Karachay-Cherkessia -Teberda River . Seevers (1951) recorded it for "Daghestan", "Kuban District of the Caucasus". Boháč (1986) recorded this species for Amtkel Lake. recorded G. gentilis for Caucasian Biosphere Reserve and Krasnaya Polyana. . Strand, 1946 (Figs. 21-24) Gyrophaena hanseni A. Strand, 1946: 173 Gyrophaena hanseni; Stan, 2007: 212; : 196 Gyrophaena spoliata Assing, 2009 Material examined: RUSSIA: KRASNODAR TERRITORY: Severskiy District: 2 ♂: Ubinskaya, 19. VI.1986 Distribution. This species, which is rare in collections, was previously unknown from Caucasus. It has been recorded mostly from several localities of Great Britain (Welch 1968 , Easton, 1969 , Denmark (Strand 1946 , Hansen 1954 , Romania (Stan, 2007) , Bulgaria (Likovský, 1964) and Turkey Teberdinskiy Biosphere Reserve, Teberda, VII.2011, E.A. Khachikov leg. (cEKh, cIE, ZMM) ). Remarks. Seevers (1951) recorded five specimens of G. joyioides from Croatia and Caucasus; Tichomirova (1973) cited G. joyioides for Caucasus with a question-mark. Strand (1939) noted that G. joyioides is difficult to distinguish in habitus view ("…die nach äußeren Markmalen kaum von joyioides zu unterscheiden sind…") from G. caucasica. Records of G. joyioides for Caucasus (Seevers 1951; Tichomirova 1973 ) are based on a misidentification of G. caucasica. Tichomirova (1973) cited G. caucasica as "incertae sedis". The record of G. joyioides for Caucasus is not confirmed by new material.
It is herein recorded from Voronezh and Rostov Area for the first time. . Strand, 1939 (Figs. 31-33) Gyrophaena korbi A. Strand, 1939: 109 Gyrophaena (Gyrophaena) manca Erichson, 1839 (Figs. 37-39) Gyrophaena manca Erichson, 1839: 190; Nikitskiy & al., 1998: 12 Aleochara angustata Stephens, 1832: 152 Gyrophaena puncticollis Hochhuth, 1872: 121 Gyrophaena manca; Leder, 1879 Leder, : 463, 1886 Jacobson, 1909: 533; Roubal, 1913: 484; Nikitskiy & al., 2008: 113 Material examined: RUSSIA: STAVROPOL TERRITORY: Predgorniy District: 1 ♂: Pyatigorsk, Beshtau Mountain, fungi, 9. VI.1911 VI.1986 Description. Body subparallel, length 1.8 mm. Head and pronotum pitchy-brown to black; disc of elytra dark red-brown to pitchy-brown, postero-lateral margins of elytra darker; abdomen darkl red-brown; legs, antennae and mouthparts yellow. Body with dense and distinct reticulate microsculpture, weaker on abdomen. Head as long as wide, vertex with sparse, shallow, indistinct punctures; median area inpunctate. Antennomeres I-III elongate, twice longer than width; antennomeres IV-VII as wide as long; antennomeresVIII-X twice wider then long; apical antennomere conical, 1.25 times longer than width. Pronotum 1.4 times as wide as long and head; maximal width in median part, posterior angles rounded, microsculpture as that on head, with two median rows of small weakly defined punctures, very indistinct at base. Elytra 1.4 times longer than pronotum, 1.5 times as wide as long; disc and posterior angles of elytra with sparse small tubercles.
Male. Posterior margin of abdominal tergite VIII ( Fig. 66) with two large lateral teeth and two small teeth between them, apical margin slightly emarginated. Median lobe of aedeagus narrow, elongate and straight; apical projection of internal sac short and irregularly shaped (Fig. 65) .
Female unknown.
Comparative notes. Based on the arrangement of pronotal punctures and character of microsculpture of the elytra, the new species is similar to G. strictula, from which it differs by the subparallel abdomen (not sphenoid, as in G. strictula), narrower elytra (elytra of G. strictula 1.3 times as wide as long), by the coloration of antennae (antennomeres of G. strictula yellow-brown or brown) and by the shape of antennal segments (antennomeres IV and X of G. strictula as wide as long, antennomeres V-IX 1.3 times wider than long). Besides that, the aedeagus ( Fig. 65 ) of new species is slightly smaller and more slender than that of G. strictula (Fig. 68) ; ventral plate is narrow, elongate and straight (not lanceolate and slightly convolute, as in G. strictula).
Etymology: The species name is derived from the Greek Atropatene, the name of the ancient province of the north-east of Iran; it roughly corresponds with territories of Iranian Azerbaijan and southern regions of Azerbaijan. Remarks. Assing (2011a) Eppelsheim, 1878: 105; Leder, 1886: 113; Jacobson, 1909: 533; Nikitskiy & al., 2008: 114 Material examined: RUSSIA: ADYGEA: Maikopskiy District: 1 ♂: Caucasian Biosphere Reserve, vicinity of Guzeripl´, window trap on fir, 22.VI-14.VII.2000, A.R. Bibin leg. (ZMM) ; KARACHAY-CHERKESSIA: Karachay District: 1 ♂: Teberdinskiy Biosphere Reserve, Teberda, VII.2011, E.A. Khachikov leg. (ZMM) ; REGION NOT LOCATED: 2 ♂, 5 ♀: 'Caucasus. Leder.' ['Gyroph. polita Grav. Coll. Reitter'] Kraatz (1856) found Microcera inflata to be Oligota. Following the priority rule, O. subtilis is regarded as an junior synonym of O. inflata (Mannerheim 1830) , and G. glacialis was removed in synonyms of the last one (Schülke & Smetana 2015) . Hochhuth (1849) , based on his own material, provided a redescription of G. glacialis Kolenati 1846 and noticed that if his material does not belong to G. glacialis, it must to a new species. Later, G. glacialis Hochhuth 1849 (nec Kolenati, 1846) was synonymized with G. strictula Erichson 1839 by Reitter (Heyden & al. 1883 ).
Remarks. The first record of G. strictula for the Caucasian Region ("Helenendorf") was published by Eppelsheim (1878) . Leder (1886) recorded this species from Lenkoran. Jacobson (1909) combined these records in his catalogue and recorded G. strictula for Elisbethopol and Talysh. recorded it for Guzeripl´ village.
Gyrophaena (Agaricophaena) boleti (Linnaeus 1758) (Figs. 70-72) FIGURES 70-72.
abdomen dark brown to brown, abdominal tergites V-VI black. Abdominal tergite VIII as in Fig. 3 . Aedeagus as in Fig. 2 . Body length 1.5-2.5 mm (Fig. 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. affinis Mannerheim 1830 - Punctation of elytra finer; temples larger, as long as antennomere II; head, posterior angles of elytra and abdominal tergites V-VI dark brown to black, pronotum, elytra and abdomen reddish yellow. Abdominal tergite VIII as in Fig. 60 . Aedeagus as in Fig. 59 . Body length 2.2-2.7 mm (Fig. 58) Longitudinal rows of punctures of pronotum interrupted in middle, with 2-4 anterior and 1-3 posterior punctures. Head black, pronotum dark brown to black, elytra and abdomen yellow brown, abdominal tergite VI and anterior half of abdominal tergite VII rather dark brown. Abdominal tergite VIII as in Fig. 48 . Aedeagus as in Fig. 47 . Body length 1.8-2.3 mm (Fig. 46) Pronotum flat with dense and distinct reticulate microsculpture; at base with dense, small punctation. Head black, pronotum brown to dark brown, elytra and abdomen yellow brown, abdominal tergite VI dark brown. Abdominal tergite VIII as in Fig.  18 . Aedeagus as in Fig. 20 . Body length 2.2-2.4 mm (Fig. 19) Pronotum more or less convex, glossy, with very indistinct microsculpture; at base with coarse, distinct punctation. Elytra distinctly longer than pronotum, with thick, rough and large punctation. Head, pronotum, posterior angles of elytra and abdominal tergites V-VII dark brown to black, elytra and abdomen reddish brown; legs, antennomere I-IV reddish yellow. Abdominal tergite VIII as in Fig. 63 . Aedeagus as in Fig. 62 . Body length 1.5-2 mm (Fig. 61) Microsculpture of pronotum very indistinct, visible at high magnification (x100). Elytra with several scattered punctures. Head dark brown to black, pronotum brown to black, elytra yellow-brown to dark brown with darkened posterior angles, abdominal tergites I-III yellow-brown to red brown or brown, abdominal tergites V-VII brown to dark brown or black. Abdominal tergite VIII as in Fig. 54 . Aedeagus as in Fig. 53 . Body length 1.7-2.0 mm (Fig. 52) Elytra with dense, small, scattered punctation, with very indistinct microsculpture. Head dark brown to black, pronotum reddish-brown to brown, elytra brown with darkened posterior margins, abdomen yellowish-brown (abdominal tergites VI and VII darker). Abdominal tergite VIII as in Fig. 45 . Aedeagus as in Fig. 44 . Body length 2.0-2.4 mm (Fig. 43) Head and pronotum black, glossy; elytra yellowish-brown, slightly darkened on apical margins and posterior angles; abdomen uniformly black; legs yellow; antennomeres I-III yellow; antennomeres IV-XI dark brown. Abdominal tergite VIII as in Fig. 36 . Aedeagus as in Fig. 35 . Body length 1.0-1.5 mm (Fig. 34) Antennae slender, antennomere V indistinct transverse. Head black; pronotum dark brown; elytra and abdomen reddish-yellow or reddish-brown; posterior margins of elytra and abdominal tergites IV-VII dark brown to black. Abdominal tergite VIII as in Fig. 16 . Aedeagus as in Fig. 17 . Body length 1.8-2.4 mm (Fig. 15) Antennomere IV distinctly wider than length; pronotum with 2 longitudinal median rows of large distinct punctures. Head black, pronotum dark brown, elytra yellowish-brown to reddish-brown with slightly darkened posterior angles; abdomen yellowish-brown, abdominal tergite VI slightly darkened. Abdominal tergite VIII as in Fig. 24 . Aedeagus as in Figs. 22, 23 . Body length 1.5-2.5 mm (Fig. 21) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. hanseni Strand 1946 - Antennomere IV slightly longer than width; pronotum with two large anterior and posterior punctures and 2 longitudinal median rows of fine distinct puntures. Head black, pronotum dark brown, elytra yellowish-brown or dark brown with darkened posterior angles; abdominal tergites V-VII darker. Abdominal tergite VIII as in Fig. 14. Aedeagus as in Figs. 12, 13 . Body length 1.5-2.0 mm (Fig. 11) Abdomen bicoloured. Head black; pronotum reddish-brown to brown; elytra reddish-brown or brownish-red with slightly darkened posterior angles. Abdomen reddish-brown, abdominal tergite VI dark brown to black. Abdominal tergite VIII as in Fig. 6 . Aedeagus as in Fig. 5 . Body length 1.7-2.2 mm (Fig. 4) Elytra with dense, distinct punctation near posterior angles. Head black, pronotum black or dark brown; elytra yellow brown with slightly darkened posterior angles; abdominal tergite III yellow brown, abdominal tergites IV-VIII dark brown to blackbrown. Abdominal tergite VIII as in Fig. 27 . Aedeagus as in Fig. 26 . Body length 1.7-2.1 mm (Fig. 25) (Fig. 10) Punctation and microsculpture of elytra very fine and poorly defined. Head and pronotum black, elytra and abdomen black. Abdominal tergite VIII as in Fig. 33 . Aedeagus as in Fig. 32 . Body length 1.6-1.9 mm (Fig. 31) Punctation of elytra poorly defined. Abdominal tergite VIII as in Fig. 30 . Aedeagus as in Fig. 29 . Body length 1.6-2.2 mm (Fig. 28) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. joyioides Wüsthoff 1937 - Elytra without punctation. Abdominal tergite VIII as in Fig. 9 . Aedeagus as in Fig. 8 . Body length 1.7-2.1 mm (Fig. 7) Body uniformly dark brown or black; antennae and legs yellow. Elytra with coarse small punctation. Abdominal tergite VIII as in Fig. 39 . Aedeagus as in Fig. 38 . Body length 1.3-1.6 mm (Fig. 37) Smaller, body length 1.0-1.4 mm. Base of pronotum without punctation; elytra with sparse small tubercles, with dense and coarse microsculpture between tubercles. Head dark brown, pronotum yellow to yellow brown, elytra and abdomen yellowish brown, abdominal tergites VI-VII dark brown, antennae and legs yellow. Abdominal tergite VIII as in Fig. 42 . Aedeagus as in Fig. 41 . Habitus as in Fig. 40 
